strain-fractures, and in direct fractures split into as many as eight or nine pieces. The line of fracture may extend in any direction, and the fragments be of very unequal size.
In every fracture of the patella there is bleeding into the synovial cavity of the joint and into the soft tissues around it-a point of much surgical importance.
Sir William Macewen,1 as long ago as 1887, drew attention to the fact that, owing to the elasticity of the soft structures exceeding the cohesion of the bone in strain-fractures, the soft tissues do not yield at the same time as the bone. As a result of this in almost every indirect or strain-fracture a fibro-periosteal curtain curls inwards so as to envelop in part or completely one or both fragments. Lucas-Championni6re2 and Baerlocher,5 writing in 1903, both laid stress on the surgical value of this observation. In only four of my cases have I found it absent, and two of these were compound fractures.
The bony fragments are as a rule not widely separated except in long standing cases, where the separation has been known to exceed 4' in.; in one such case of refracture the separation amounted to nearly 4' in. Refracture usually occurs within a few months after the primary injury, and results from atrophy of the distal fragment, adhesion of a fragment to the femur, or from forcible flexion of the knee from a fall or too vigorous manipulations during treatment.
If we call to mind the various factors concerned in keeping the fragments apart and preventing bony union, such as muscular spasm, tearing of the periand pre-patellar tissues and capsular ligament, the effect of bhemorrhage and effusion into and around the joint, the curling in and envelopment of the fragments by the fibro-periosteal curtains already referred to, as well as the frequent tendency to rotation or tilting of the distal fragment from the pull of the patellar ligament, it is surprising that any other form of treatmrrent should be considered. And especially does this argument apply in cases of long standing or refracture. In these, resection of inter-fragmentary soft tissues and refreshing of bony fragments even with saw or chisel, are usually an absolute necessity.
If we agree that only by open operation can bony union be secured, it necessitates our making use of some method which, whilst overcoming most of the difficulties likely to be met with, will also be of the greatest service, and be universally adaptable.
Three methods in recent times have been practised and often with excellent results, namely, osseous union, cerclage or circumferential looping, and a meticulous suturing of all the soft tissues that have been torn. Not one of' these, however, seems sufficient by itself. Even the advocates of osseous suture are obliged to repair capsular tears in addition.
For over twenty years I have abandoned osseous suture entirely and substituted for it a combination of antero-posterior looping, with or without cerclage, with an accurate sewing of all tissues that are torn; every suture being of an absorbable material.
With a perfectly aseptic surgical technique there should be little or no fear of suppuration, septictemia, or ankylosis.
Stimson,4 in 1907, had operated for fractured patella over 200 times with I Ann. Surg., 1887, Philad., v, p. 77. only a single slight mishap. In nearly eighty consecutive operations for cases of indirect fracture I have had but one case of suppuration. This happened in the last of my series, a case still in hospital. The patient, a man aged 28, suffered during the war and since from shell-shock, and periodically from psoriasis. This case I now realize was one quite unfitted for open operation and it is recorded here to accentuate the importance of careful and full investigation before operation. There was much bleeding into the joint before and after operation and on the seventh day a catgut stitch came away with some suppuration. The knee is likely to be stiffened though the fragments are in fair position. Benjamin Tenny' notes that in 1897 only 16 per cent. of cases were sutured in some fashion, whilst in 1906 the percentage was 60.
Apparently wire was used in all cases operated on previous to 1899, and in 1906 there were more than three cases sutured to one wired. Professor Heineck, of Chicago, wrote many years ago: " In recent fractures of the patella I have abandoned osseous suturing. I have not seen a case of old fracture of the bone in which I felt that a good result could not be obtained without employment of osseous suturing." This has also been my experibnce. For over twenty years I have practised and taught that osseous sutu-ring was quite unnecessary for long-standing as well as recent fractures, whether indirect or direct.' I believed then, as I do to-day, that the disadvantages of osseous suturing are serious and considerable. The following are the objections to osseous suturing:
(1) It is unnecessary. It adds injury to injury and equally good if :not better results may be obtained by less difficult and less laborious methods.
(2) It requires special instruments and considerable skill in handling them, whilst they are liable to break even in skilful hands and remain embedded in the bone or become lost in the joint.
(3) It is a method neither suitable nor applicable in a considerable number of cases. It cannot be usefully employed when there is great inequality in the size of the fragments. One or other fragment may be so small that there cannot be sufficient hold for the wire suture or metal plate ( fig. 2 ).
Unusually brittle bones are liable to splinter; drilling or boring them causes additional injury.
In cases of secondary operation the fragments, especially the distal fragments, may be and often are so atrophic as to be incapable of holding the sutures, which cut out as soon as strain is put upon them. When wire sutures break and screws or plates become loose they may fall within the joint and require removal.
Open circumferential looping or cerclage was introduced by Berger,1 of Paris, as a supplementary measure to osseous suture in cases in which the fragments were too small for successful suture, in cases of much comminution, and when the bones were unduly friable. It is the only method of suture used by some, but it cannot be relied upon as entirely sufficient, though safe and serviceable in many cases.
Simple suture of the capsule and lateral patellar ligaments and all the soft tissues that are torn has met with marked success, and in some cases of recent fracture may be all that is required. In this particular class of case the fragments fall readily togethier, and when the limb is kept in extension there is but little strain upon them. On the other hand in long-standing cases, and where the strain is great it is not always sufficient, and must be supplemented by antero-posterior looping. The ultimate strength, of the tendon or bone depends upon its capacity to reproduce its own tissues, and any suture material remaining at the end of four or six weeks is but a useless foreign body, troublesome if not dangerous. Accurate stitching of the soft tissues would seem to be of even greater service than complete restoration of the patella itself, and it is always safer to remove any small fragment of bone or articular cartilage which cannot be kept accurately in place by stitching. Such a loose portion may do harm later by furnishing a roughened posterior surface to the patella or even become detacbed and fall into the joint, grow, and increase considerably in size as a loose wandering body.2 I have found the following operation suitable for all cases of patellar fracture, whether simple or compound, due to strain or impact, recent or of long-standing. It is entirely simple, and is adaptable, as far as I have experienced, to every possible condition likely to be met with.-The requirements have all been met, bony union has followed and good functional results have been attained. I know of no case of refracture nor of stiff joint resulting from an operation for recent fracture except the one mentioned. In two cases of compound comminuted fracture there was for a time some widening of the patella, enough to produce a misfit, and some limitation of complete flexion which was overcome eventually. In one case the movements were free and good in six months, in the other in ten months. In compound fractures the operation should be performed as soon as possible. Delay is injudicious owing to the risk of sepsis and all that this means. Every effort should be made to counteract the possible infection by cleansing not only the skin but the articulation and lacerated tissues. In recent subcutaneous fractures there is no immediate call, and there are many advantages to be gained by waiting a few days. Opportunity is afforded of studying the precise condition, and of procuring a proper and suitable operative field. The patient is kept in bed with extended knee and elastic compression over it to limit intra-articular bleeding.
The limb is shaved and the knee washed carefully each day with alcohol l Berger, Bull. et Mem. de la Soc. de Chir., Paris, Ih92, xviii, p. .523. Section of Surgery and enveloped in an aseptic dry dressing until the time of operation. I do not now use a tourniquet or elastic bandage for operations on the knee. I find these inconvenient, unnecessary, and likely to promote undue oozing. A general anesthetic is the routine. The skin incision should be adapted to circumstances, but must always be of sufficient size to allow of full exposure of the whole operative field and proper cleansing of the joint, as well as adequate suturing of all tears. Formerly I used the classical longitudinal incision, now I use a curved one with the base of the flap on the inner side of the joint. The Metallic sutures, whatever may be said to the contrary, frequently break across or become detached, and remain in the joint or tissues around. I have myself seen and removed pieces of wire, portions of drills, and even screws and -plates from joints after attempts at osseous suture of the patella had been made by skilled and competent operators. Metallic substances inserted into bones -that are subject to movement and strain will very frequently become loosened in time, or cut out and set up subsequent irritation.
As sure as constant pressure will induce atrophy or thinning in any living tissue, so will a metallic or other foreign substance, inserted and left in the body, tend to become loose and set up irritation. The joint is always searched for detached portions of bone or articular cartilage. These are removed if too small or incapable of safe replacement. Every portion of fibro-periosteal tissue found between the fragments must be carefully removed, if necessary with a curette. At this stage, in recent cases, the fragments usually fall together readily, whilst in long-standing injuries it will be necessary to remove the inter-fragmentary tissues and refresh the bony fragments with saw or chisel. This having been done, the separated portions are brought together and united by passing a long-handled needle ( fig. 3 ) threaded with No. 4 catgut through the centre of the patellar ligament behind the distal fragment through the joint and from behind for-wards immediately above the proximal piece. Two or three similar threads are passed on each side of this in the same way. These strands of gut are tied tightly across the patella after the fragments have been placed in accurate apposition, and the periosteum stitched (fig. 4) . This is usually a simple matter in recent cases, whilst in those of long-standing it will sometimes require much manipulation and even partial division and stretching of the extensor muscle, or detachment of the patellar ligament at or near its insertion. In comminuted fractures and where there is obliquity rather than the usual transverse splitting of the bone, in addition to the anteroposterior peri-articular sutures, I pass one or two catgut sutures by circumferential looping around the bone (fig. 5 ). After this, all the soft tissues that are torn are stitched accurately, but not too closely, so as to leave sufficient space here and there between them to allow of drainage of fluids from the synovial cavity. The skin wound is closed with silkworm sutures and drainage is dispensed with. If drainage for any special reason be indicated, a strand of twisted silkworm gut is used for forty-eight hours, not longer. Over the knee a thick absorbent dressing is applied and bandaged firmly to exert constant elastic pressure. In recent cases, and in those in which there is but little tension or strain, the firmly applied elastic dressing, if carried well above and below the joint, is all that is needed to keep it from being flexed unduly. In some cases, especially in long-standing ones, a light moulded back splint should be applied and retained until at least the wound is healed. In cases of refracture, and of long-standing, when the fragments are brought together with difficulty and there is strain, it is advisable to flex the thigh and elevate the limb for a few days. I usually allow walking after twenty-eight days and encourage voluntary movements in the foot and ankle from the first day. When this voluntary routine is maintained regularly, passive movements and early massage are seldom, if ever, required. Active voluntary movements of joints are never overdone by the patient, whilst early passive moveMents, Unless caref,ully regulated, are seldom, if ever, without risk in every injured joint. The after-care is of much importance, and well regulated movements should be continued under supervision until the limb is restored to strength and the movements of the knee complete. Eight weeks is usually ample time for ordinary purposes. Unless the patient in the end is able to run upstairs or climb a ladder as well as before the accident, the result cannot be considered good. I would even go further and say that unless an athlete can play at his games or a workman balance himself on a roof the result is not ideal. I believe that the number of cases of long-standing disability are becoming rarer, since most surgeons now perform an open operation nearer the time of the accident. I regret being unable to give full or comprehensive statistics of my cases, for I do not possess either the records or the pictures of any of the cases upon which I operated during the war. It is my belief, however, based upon a considerable experience, that the very simple methods just described will prove satisfactory and helpful to any who may wish to try them.
In conclusion, I may add that similar methods of suturing are used both for ruptures of the patellar ligament with upward displacement of the bone and for fractures of the olecranon.
Figs. 2, 6, 7 show results of union after antero-posterior looping and cerclage.
The Closure of the Suprapubic Urinary Fistula following Suprapubic Prostatectomy; Observations on Sixty-eight Cases.
By H. P. WINSBURY WHITE, F.R.C.S.Eng. THE sixty-eight cases are from a series of seventy-seven consecutive cases operated upon at St. Peter's Hospital, between April and November, 1921. Of the nine cases not included, none survived convalescence. I have to thank the staff of St. Peter's Hospital for permission to publish these notes.
The purpose of this paper is to consider:
(1) All factors which have a possible influence on the time of closure of the suprapubic urinary fistula;
(2) The utility of the indwelling catheter. The subject is dealt with under the following headings:-(1) Brief outline of post-operative treatment.
(2) Division of cases into groups in relation to the employment of an indwelling catheter.
(3) The use of the indwelling catheter.
(4) The operative procedures. (9) Summary.
(1) BRIEF OUTLINE OF POST-OPERATIVE TREATMENT.
The parietal and bladder wounds were closed round a Freyer's tube LI], at the end of the operation; and in some cases according to the tastes of the individual surgeon, a small rubber drain was inserted into the prevesical space. [June 6, 1923. 
